Abstract: Positive illiquidity premium is documented to be linked with the illiquidity effect across global markets. This evidence is generally suggested through some asset pricing model, such as Acharya and Pedersen (2005) or others. Our study shows that the success of any such model in terms of magnitude of predicted risk premium is linked with measure of illiquidity used in the study. The main implication of this evidence is that the variety of illiquidity related risk premiums can be reported for the same market, or for the number of markets. To elaborate this point, the test case of Australian stock market is taken and likely strategy to determine the maximum illiquidity premium is proposed.
Introduction
The impact of illiquidity on the stock prices has extensively been studied for numerous markets internationally (Amihud, 2002; Fong, Holden, & Trzcinka, 2017; Raza & Karim, 2016) . It is reported that illiquidity both as a stock related characteristic (illiquidity level) and as systematic risk (illiquidity risk) is priced. These results are important, however the chink in the armor for illiquidity related literature is that there is no consensual definition of the illiquidity. Resultantly the choice of illiquidity measure for any study, among many proposed in literature (see (Roll, 1984; Lesmond, Ogden, & Trzcinka, 1999; Amihud, 2002; Fong et al., 2017; Corwin & Schultz, 2012) etc.) is arbitrary. Does this have any impact for the magnitude of reported illiquidity premium? Either reported as return dispersion between the most illiquid and liquid portfolios, or as a factor premium predicted by some asset pricing model for a market, or for a panel of global markets?
This inquisition has important application for risk analysis, such that what is an extent of illiquidity risk to which any an investment is exposed to, or what should be the magnitude of compensation of this risk in a shape of illiquidity premium. This study explores this question to find out, that unlike the league of other risk factors, like market, size and value and others, the illiquidity premium for the same sample of stock returns varies with the choice of one measure of illiquidity to another. Therefore, a plethora of differential evidence may emerge on the same market, which may help little to academics and practitioner alike. the magnitude of illiquidity premium for international stock markets is ignored. One of the potential implication is that the extent of illiquidity premium in Lee (2011) might be underestimated if along with Australian market there are other markets for which significant illiquidity risk cannot be established with zero-returns. Since there is significant presence of illiquidity premium through price impact measure therefore that contribution of premium of Australian market is missed out for the developed markets in Lee (2011) .
Foregoing does not imply that price impact is the best measure of illiquidity, which is analyzed in Amihud et al. (2015) for 45 international stock markets. In one of the study by Butt and Virk (2015) , the illiquidity premium associated with zero-returns is shown to be higher for Finland in comparison to price impact measure. To elaborate it further, we replicated the portfolios formation procedure and time span that is 1997-2011 of Amihud et al. (2015) and find that premium associated with zero-returns is 6.95% for Finland, whereas the same with price impact is 1.28% on annual basis 2 . So, in the context of Finland, the zero-returns as an illiquidity measure is more relevant than price impact measure. This again leads to a same conjecture that the magnitude of illiquidity premium for few markets among 45 in Amihud et al. (2015) could be higher than reported in that study.
Therefore this study suggests that, the set of all possible measures of illiquidity proposed in the literature should be used to first ascertain which measure gives the maximum return differential between the most illiquid and liquid portfolio. As the best proxy measure of illiquidity cannot be established on ex-ante basis for each market, despite that such is generally the practice in vogue for the literature on illiquidity pricing. On the other hand this paper demonstrate that the success of pricing of illiquidity risk is linked with the success of illiquidity measure in finding out the return spread. Our proposed strategy may results in selection of different measures of illiquidity for different countries instead of one. The potential benefit is that the maximum illiquidity premium across the international stock markets can be determined.
Capital Asset Pricing Model Adjusted for Illiquidity Risk
One of the general findings from the liquidity literature is that the illiquid stocks pay higher returns in comparison to liquid stocks. Alternatively it can be said that a zeroinvestment strategy of being short in liquid stocks and long in illiquid stocks yields positive returns. These positive returns are generally not explained by the capital asset pricing model (CAPM). One among many possible reasons is that the model assumes that liquidity risk does not exist. As a consequence, the market beta is generally lower for illiquid (and higher for liquid) stocks. To correct the CAPM for liquidity related risk, Acharya and Pedersen (2005) proposed an illiquidity based adjustment. If returns are seen in their net denomination (that is, gross returns in excess of illiquidity related cost), then CAPM (subject to additional assumptions) can be expressed as the illiquidity adjusted CAPM (LCAPM), in which returns are a function of stock's expected illiquidity and three additional illiquidity related betas (in addition to the market beta).
The detailed assumptions under which the LCAPM is derived are spelled out in Acharya and Pedersen (2005) and (Amihud et al., 2005) . One can infer from these assumptions that the CAPM in frictionless economy of Sharpe (1964); Lintner (1965) ; Mossin (1966); Black (1972) translates into LCAPM in which frictions to trade do exist. That is, the investor's equilibrium gross returns on some stock and overall market returns R mt in the CAPM are feasible and optimal in their net returns denominations such as, R it − C it and R mt − C mt in the LCAPM under some reduced investment opportunity set for the investors, this reduced opportunity set is direct out-come of additional assumptions implied in Acharya and Pedersen (2005) . In the foregoing net returns, C it and C mt are the liquidation cost (cost of selling), of some stock and of overall market, respectively 3 . This simple relationship between gross returns and net returns means the CAPM can be expressed as
The above equation 1 adjusts the future expected returns for the stochastic effect of illiquidity for the information that is available at time t. The unconditional version for testing the illiquidity effect can be written as below, by assuming (as in Acharya and Pedersen (2005) ) that the conditional covariance in equation (1) is constant:
The respective betas are,
The detailed interpretation of these betas is given in Acharya and Pedersen (2005) . The market beta β i,m signifies the risk of stocks in conjunction with market returns. If the stock's return has higher covariance with market returns, then it shows the riskiness of that respective stock in terms of higher value of β i,m . That is, if the market gives lower returns then such stock gives lower returns than market returns; therefore their higher returns on average is basically compensation for not being hedged against poor marketwide performance. Similarly, for other illiquidity related betas, the pricing implication is the same. For example, β i,L1 (the commonality in liquidity, first studied by Chordia, Roll, and Subrahmanyam (2002) signifies the covariance between idiosyncratic illiquidity of the stock and the market's illiquidity. If a stock becomes illiquid when the overall market is illiquid, then an investor requires the illiquidity premium for investing in such a stock, as it becomes hard to liquidate the position when stock market illiquidity is higher.
Similarly, β i,L2 which is the covariance between stock i s return and overall market illiquidity is generally priced negatively. If market illiquidity increases and the return on a stock also increases and vice-versa, then such a stock provides a hedge against the illiquidity risk and should earn a lower return accordingly. Lastly, β i,L3 captures the covariance between overall market returns and stock illiquidity. When stock market returns are depressed and illiquidity of a stock also reduces (and vice-versa), then such stocks allow an investor to easily liquidate his/her position when market returns are low. That is such stocks are hedged against the worst economic conditions.
Data, Illiquidity Measure and Portfolios Formation Data
We obtain data from DataStream for the period of February, 1988 to June, 2014 (1988 -2014 for the Australian equity market. The initial sample consists of more than 3500 firms which include both active and dead firms in the sample. We include dead firms in order to avoid survivorship bias. To create a trustworthy sample, we first filter the non-common equity stocks from the sample. We follow (Griffin, Kelly, & Nardari, 2010; Lee, 2011; Ince & Porter, 2006) cleaning procedures. After this, we end up with 2822 firms. The number of firms is quite similar to the one reported in Amihud et al. (2015) for the Australian stock Market 4 . Following Griffin et al. (2010) ; Ince and Porter (2006) , to avoid extreme observations prevalent in the DataStream, the daily returns are considered to be missing if any daily return r t−1 > 100% or r t > 100% and (1 + r t ) * (1 + r t−1 ) − 1 ≤ 50%. Further, we also set a daily return to missing if it is greater than 200%. This cleaning of daily returns is done as it is important for calculating one of the illiquidity measures: the price impact. For the monthly returns following Griffin et al (2010) , we set those monthly return to be zero if r t−1 > 300% or r t > 300% and (1 + r t ) * (1 + r t−1 ) − 1 ≤ 50%. In addition to this we set all monthly returns that are greater than 800% to be missing 5 . In addition to these cleaning procedures, we have also opted to remove all those stocks which in their previous month have prices lower than $AU 0.1. As noted in footnote 3 of Ince and Porter (2006) , the impact of implausible observations can be reduced by using alternative price screens like 1, 0.25 and 0.1. We find this observation very relevant for the Australian stock market. For example, even after applying various cleaning procedure the stocks with prices lower than $AU 0.1, have average monthly returns of 5.08%. Further, the monthly price impact of these stocks, (which traces an impact of one $AU traded volume on returns) is 0.82 on average. Indeed, there are stocks which have a monthly ratio over 1000. In light of this, we can safely say that the stocks retain for the analysis for our study are void of extreme observations. As a comparison, the price impact measure provided in Amihud et al. (2015) for the Australian market is 0.090 and in our study the same is 0.052. After using these filters, the average number of firms in our study is 890, as compared in (Amihud et al., 2015) .
Illiquidity Measure
To test the pricing implications of illiquidity risk, two different proxy measures of illiquidity are selected. First, we use the price impact measure as proposed by Amihud (2002) , which has been used by a number of studies. Second measure is the zero-return measure as proposed by Lesmond et al. (1999) and used by Bekaert, Harvey, and Lundblad (2007) ; Lee (2011) in the global context.
Amihud (2002) proposes a measure of illiquidity which captures the impact of trading volume upon the absolute return of a stock. Stocks that are illiquid respond more to the trading volume in comparison with liquid stocks due to the information asymmetry, which is much higher for illiquid stocks. Numerous studies (Amihud, 2002; Amihud et al., 2015; Acharya & Pedersen, 2005; Hou, Karolyi, & Kho, 2011) use this measure to estimate stock illiquidity. For the daily return of a stock on given day, r i,d , with the daily trading in Australian dollar, (volume i,d ) the price impact is a ratio
, which is averaged across the number of days for which stock is traded in a month.
Mathematically:
Where, N i,t , is number of days in a month for which the stock is traded. The price impact, P i,t , measure is then averaged within each month for each stock and for the overall Australian stock market. In the seminal paper by Amihud (2002) , there are a number of restrictions imposed on P I s calculation. One of them is that a stock is traded for at least 15 days in a month. However, this restriction is relaxed in recent studies (for instance in Amihud et al. (2015) ). The obvious reason for relaxing this restriction is that by only accounting for stocks that are traded for 15 days leads to the removal of most illiquid stocks from the sample.
One of the simplest illiquidity measures is proposed by (Lesmond et al., 1999) . That is, the number of zero returns for a stock in a given month. If these zero returns are higher for a given stock, then it implies illiquidity for that stock is higher. The intuition is simple, for instance, if a stock is not traded for any given day when absolute return for the overall market is not zero, implies that the transaction cost for trading that stock is higher than the profit one would earn by trading it; therefore, a rational investor would abstain from trading the stock on that day. Thus, we would find zero-return for that stock. Consequently, the higher is the number of zero returns, the more illiquid is the stock. This measure can be calculated as
Where, ZRD i,t , shows number of zero return days in a month for a stock and, T D i,t , shows the number of trading days in a month. This simple ratio gives the zero return measure, which is estimated for each stock and for the whole Australian stock market.
Portfolio Construction
To find the effect of illiquidity, we form portfolios on the basis of two different illiquidity measures. Using each measure of illiquidity we form ten portfolios. We use a monthly sorting procedure for the construction of portfolios 6 . That is for, each month, illiquidity of a stock is estimated through price impact and zero-returns. The stocks are split into ten deciles, based on their previous month's illiquidity. Portfolio P-1 (decile 1) is composed of the stocks that are the most liquid 10 percent stocks in our sample. By comparison, the most illiquid portfolio P-10 (decile 10) contains stocks which are the most illiquid. Table 1 shows the average illiquidities and average returns for the ten decile portfolios which are sorted on the basis of previous months of illiquidity. As can be seen, each portfolio is increasing in the respective measure of illiquidity. Furthermore, there is a quite sizable economic premium related to illiquidity, particularly through price impact. For instance, in Table 1 , Panel A, the yearly premium for the most illiquid portfolio P-10 over P-1 is 17.96%, when illiquidity is measured by price impact. However, the return dispersion is not that sizable when zero-return as a measure of illiquidity is used, as it is only 7.33% per annum as shown in Table 1 Panel B. This indicates that the zero-return produced the minimum illiquidity premium. However, we note that the sorting procedure with zero-returns is advantageous for the most illiquid portfolio as number of average firms is quite lower for the most illiquid portfolios 7 . Generally the average numbers of firms are quite similar for each portfolio when the same are sorted with price impact.
Two different measures of monthly Illiquidity are calculated for each stock using equation (7) and (8) for the period of 1988-2014. In Panel A, the price impact measure which gauges an impact of one AUS$ traded volume upon absolute returns is shown for each portfolio. Returns show the average of monthly return (equally weighted) for the stocks falling in each portfolio. Firms show the average number of firms falling in each portfolio. The panel B presents the same information with zero returns, where zero returns is the number of zero returns for any given stock within any month. 
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Estimation Procedure
Previous studies that relate illiquidity effects to asset returns use innovations in the illiquidity series. Sadka (2006) suggests using innovation (surprises) in illiquidity instead of the level of illiquidity series. We follow (Sadka, 2006; Lee, 2011) and trace out innovations from the fitted AR(2) models for twenty two illiquidity series, whereas the twenty illiquidity series are of the twenty portfolios which are constructed in the previous section. Lastly the remaining two series are representing market-wide illiquidity. The following AR(2) model is estimated
Where, L i t , represents the respective illiquidity series, Ψ i , is the coefficients on the lag i. More importantly: i t is the innovation in the illiquidity series. Figure 1 gives a graphical illustration of the market-wide innovation in the illiquidity series for the two different measures of illiquidity.
Empirical Results
Illiquidity Sorted Portfolios for the Australian Stock Market
We estimate four betas using equations (3), (4), (5) and (6) using monthly portfolio returns, innovation in portfolios illiquidity, market returns, and innovation in market illiquidity. In Tables 2 Panel A and B we report four betas estimated for each portfolio based on the price impact and zero-return illiquidity measures. As can be seen, the first two illiquidity related betas for price impact portfolios, representing the risk with commonality in illiquidity, β L1 , and representing the risk with wealth effect, β L3 , are well in line with the expected illiquidity of these portfolios. However, the illiquidity related beta, β L2 (representing the flight to liquidity effect) is not monotonic for the most illiquid portfolios in relation as the others. Graphs shows monthly innovation in market-wide illiquidity series estimated through price impact and zero-return illiquidity measure. Table 2 provides different characteristics for ten equally weighted portfolios sorted on the basis of two different measures of illiquidity. The expected Illiquidity, shown as E(C i ) is calculated as monthly averages of price impact and zero measure for each portfolio. The market beta β m and three illiquidity related betas β L1 , β L2 and β L3 are estimated using equation (3), (4), (5) and (6). The illiquidity related characteristics are measured using all two measures of illiquidity and results shown as Panel A and B for the Australian stock market using the whole sample of 1988-2014. Table 2 Panel B, reports variations in the market beta, and three illiquidity related betas for ten portfolios sorted on the zero-return illiquidity measure. A portfolio's zeroreturns increase in conjunction with the previous month's zero returns. However, illiquidity related betas do not take the expected patterns that we observe in Tables 2 Panel A. For example, the most illiquid portfolio (P-10) does not have the highest, β L1 , nor the highest, β L3 . However, there is some monotonicity with, β L2 which does not line up either with the expected illiquidity or with the realized returns of the portfolios. One can safely say that when Illiquidity in the Australian stock market is estimated through the zero-returns measure, we do not see the expected results. 
Empirical Results from Cross-section Regressions
We estimate the following testable form of LCAPM model, equation (2), for twenty equally weighted portfolios for the Australian stock market for the period for 1988-2014.
E(R
Of these twenty portfolios, each set of ten portfolios are sorted using two different measures of illiquidity. Further, for all of these twenty portfolios, their level of illiquidity and illiquidity related betas are estimated using price impact and zero-returns separately. This type of testing has two advantages, first it increases the cross-sectional observations, second in addition of giving each measure of illiquidity an equal chance to price these twenty portfolios, it alludes which between these two measures is better 8 . The above model is a slight variant of original LCAPM model proposed by Acharya and Pedersen (2005) , as we estimate separately the each price of risk associated with the model related risk factors. This sort of testing is necessary owing to the high degree of correlation among the risk factors 9 . Therefore we estimate the above model, equation (10), separately for each factor, and it is conjectured that the factor that has the most significant pricing capacity, should reveal through its respective price of risk (λ) associated with the factor, and through the regression's R 2 . Table 3 provides results for the LCAPM model for individual factor models. We thus fit five versions of equation (10): M1 with the expected illiquidity level, M2 with the market risk, M3 with the commonality in illiquidity risk, M4 with the flight to liquidity risk and M5 with the depressed wealth risk.
In Table 3 Panel A, with price impact in M1, the expected illiquidity E(C i ) is related positively and statistically significant, the coefficient is 0.0525 with a t-stat of 7.50 and associated adjusted R 2 is 74.40%. This result shows that level of illiquidity is positively compensated as expected. M2 alludes to the pricing implication of market risk. The price of risk is negative with the insignificant t-stat value of -0.02, and with the lowest adjusted R 2 value (-5.60%). This indicates the failure of CAPM to price the portfolios which are linked with illiquidity. M3 estimates the price of risk associated with commonality in illiquidity effect. The risk premium associated with this illiquidity related beta is 0.0228 with t-stat of 7.54 and adjusted R 2 of 74.60%. The commonality in illiquidity is also positively compensated as expected. Table 3 presents the estimation results for the LCAPM model, equation (10), for the twenty equally weighted portfolios for the Australian stock market for the period of 1988-2014, the illiquidity is estimated in two different ways and their results are shown in Panel A, B and C. M1 is expected illiquidity shown as E(Ci), M2 is a simple CAPM, and M3, M4 and M5 are estimated, β L1 , β L2 , β L3 , respectively. Whereas, M6 specification includes all beta risks. The R 2 and adjusted R 2 are shown in parenthesis the last columns. Similarly, for each coefficient associated t-stats are provided in parenthesis. M4 (when β L2,i is used as illiquidity related risk) has the expected sign on the price of risk. Although, it is marginally significant; but, it has the lowest adjusted R 2 among all illiquidity related risks specifications. It is pertinent to mention that many studies initially Amihud (2002) ; Pástor and Stambaugh (2003) among others) have only used this illiquidity related risk. The results from M4 suggest that using a single illiquidity risk factor would lead us to conclude that illiquidity risk is not that significantly priced.
Lastly, M5 uses β L3,i as illiquidity related beta, which accounts for the risk of increase in a stock's illiquidity in relation with market returns. As expected we find that the price of risk for β L3,i is negative: -0.0336, with a t-stat of -9.40, and the highest adjusted R 2 of 82.10% among all five models. In order to understand the economic significance of β L3,i , we estimate its predicted premium using the associated price of risk in model (10) as follows,
Where P-10 is the most illiquid portfolio and P-1 is the most liquid portfolio. These exposures are provided in Table 2 for the price impact. The illiquidity related betas are -0.4476 and 0.0001 for these portfolios and the price of risk associated with this beta is -0.0336. Using the above relationship, gives 18.05% factor premium annually, whereas the realized premium is 17.96% for the price impact related portfolios (Table 1) . In fact the LCAM predicts almost 100% illiquidity premium for the Australian markets. This result enunciate that the price impact measure not only gives the higher premium but also contributes to the success of the model.
On the other hand when LCAPM model is tested using the zero-returns measure the results are not that striking. These results are reported in Table 3 Panel B. It become obvious by looking into adjusted R 2 of all illiquidity related models of M1, M3, M4 and M5, are not that suceesful in comparisonts to the results reported by price impact measure. The coefficient on the level of illiquidity is the only significant with an accurate sign. Although the risk of commonality in illiquidity in M3 is also significantly priced, but the sign is counter intuitive, as we do not expect that stocks that become illiquid when the overall stock market becomes illiquid will provide any hedging advantage. The most important result is that the price of risk associated with β L3,i in M5 is statistically insignificant. Infact the adjusted R 2 is negative -4.80%. Unsurprisingly, there is no premium for bearing β L3,i illiquidity risk. Nevertheless, with zero-returns the results of none pricing of illiquidity risks are in line with Lee (2011) for the developed stock markets in which the Australian stock market is included.
Conclusion
This study discusses two aspects of illiquidity related literature. The magnitude of illiquidity premium for any market, its relationship with chosen measure of illiquidity and the likely strategy to find the maximum illiquidity premium. We show that both of these questions are linked with the choice of illiquidity measure by taking Australian stock market as a test case. Once we use two different measures of illiquidity we find that the magnitude of illiquidity is subject to variation even within country analysis, with price impact it is the highest and with zero-return the lowest. Further it is not necessary that price impact measure consistently give high premium for other markets. As a case in point for Finland, the illiquidity premium with zero return is higher than with price impact. Therefore, it will not be a surprise that multiple illiquidity premiums may surface for different markets. The main reason for such results is that on ex ante basis no researcher can determine which measure of illiquidity may yield the maximum premium. On the other hand, this study suggests that evidence of pricing of illiquidity risk and success of any such measure in bringing the higher spread between the returns of the most illiquid and liquid stocks is interlinked. Therefore, if the quest of finding maximum illiquidity premium is the main purport of illiquidity related literature. Then the best strategy of such studies is to use all measures of illiquidity so, far suggested in the literature to analyze with which the maximum illiquidity premium is associated within the context of each country. Therefore, this study can be extended for the global markets in pursuit of finding the maximum illiquidity premium.
